The influence of liquidity on return on assets has been subject of much research in recent years, from the point of view of individual assets as well as considering the liquidity of the market as a whole. This study aims to evaluate the influence of change in liquidity in the pricing of assets. The measures of liquidity consisted of variations in the quantity of securities, in the number of trades and in financial volume, as well as these variables weighted by the Bovespa index and also the same variables lagged. The sample is made up of the shares traded in the São Paulo Stock Exchange. Monthly data were collected for the period of January 2000 through June 2008. The results show that return on assets is positively influenced by the Bovespa index and by variations in liquidity. In general, it is the companies with the lower liquidity levels that show the highest positive variations of their own liquidity, therefore, having higher returns.
INTRODUCTION
The influence of liquidity on the return on assets has been widely researched in recent years. From the standpoint of individual returns, Amihud and Mendelson (1986, 1989) , Brennan and Subrahmanyam (1996) , Brennan, Chordia and Subrahmanyam (1998) , Datar, Naik and Radcliffe (1998) , Liu (2008) using different measures for liquidity, have found a negative relationship between liquidity and the gross return on assets.
Another research group has focused on the issue of commonality of liquidity and to respond if liquidity is a systematic risk factor. Chordia, Roll and Subrahmanyam (2000) , Hasbrouck and Seppi (2001) and Huberman and Halka (2001) document the existence of commonality in liquidity for the U.S. market
Regarding the liquidity premium, even opting for different liquidity measures, several authors have found results that support its existence. Amihud (2002) measures market illiquidity as the ratio between absolute return and trading volume, and finds an illiquidity premium. Pastor and Stambaugh (2003) measure liquidity based on the principle that the flow of orders leads to a major reversal of returns when liquidity is low and find that expected returns increase with the liquidity's beta, which is a measure of sensitivity to innovations in market liquidity. These results are interpreted by the authors as evidence that systematic liquidity risk is priced. Gibson and Mougeot (2004) measure liquidity through the number of shares normalized by the S&P 500 index and also concluded that systematic liquidity risk is priced. In addition, several authors (CHORDIA, ROLL and SUBRAHMANYAM, 2001 , PASTOR and STAMBAUGH, 2003 , PORTER, 2003 find that the liquidity risk premium remains even after controlling for factors such as market risk (beta), size and book-to-market.
Much of the literature on liquidity has the U.S. market, the world's most liquid, as research subject. On the other hand, it is in emerging markets that liquidity effects can be particularly strong. Due to seasonal and transverse variations in liquidity, emerging markets provide an ideal context to examine the impact of liquidity on expected return. Martínez et al. (2005) employ three measures of liquidity risk and find that systematic liquidity risk is priced in the Spanish market. Bekaert, Harvey and Lundblad (2006) measure liquidity based on the proportion of daily returns equal to zero and conclude that, for many countries, market liquidity is an important determinant of expected returns, especially in emerging markets.
The Brazilian stock market is in terms of liquidity, a highly concentrated market. An example of this concentration is the composition of the Bovespa index, where only 66 stocks This study aims to evaluate the influence of the variation in liquidity pricing. Due to the large number of stocks with low liquidity in the Brazilian market, this work also seeks to examine whether the results are affected by the treatment of intervals without negotiation.
The paper is divided into four sections besides this introduction. Section two refers to the review of the literature on the relationship between liquidity and return. Section three deals with the methodological procedures used in the research. The results are shown in the fourth section. Finally, section five presents the conclusions about the study.
LITERATURE REVIEW
Although there is no universally accepted concept for liquidity, in general, liquidity refers to the possibility of trading a large amount of assets, quickly, inexpensively and with minimal impact on price (LIU, 2006) . This definition highlights four basic dimensions of liquidity: the trading volume, the speed of trading, the cost of trading and the impact on price.
Because of this multidimensionality, researchers studying the relationship between liquidity and return, have been using a wide range of measures for liquidity. Amihud and Mendelson (1986) developed a theoretical model that predicts that asset returns are an increasing and concave function of relative spread (bid-ask spread divided by price) and that there is a clientele effect, where long-term investors select assets with high spreads. The empirical test used data for the period 1961 to 1980, and applied the CAPM (Capital Asset Pricing Model) framework. In separate regressions they found a linear relationship between excess return and the beta and confirm the concavity of the relationship between excess return and relative spread.
Later, Amihud and Mendelson (1991) show that out of the four factors identified by Merton (1987) as significantly related to risk-adjusted returns only the beta remains significant when the relative bid-ask spread is included as an explanatory variable.
Datar, Naik e Radcliffe (1998) evaluate whether the returns are negatively related to liquidity, as predicted by Amihud and Mendelson (1986) , but using the turnover as a measure of liquidity. Brennan and Subrahmanyan (1996) assess whether the illiquidity due to information asymmetry affects the rate of return required by investors. Given the evidence that the effects of information asymmetry is captured by the impact on the price of a trade or by the variable component of the cost of negotiation, the authors use the models of Glosten and Harris (1988) and Hausbrouk (1991) to split the estimated cost of trade into fixed and variable components and use the factors of Fama and French (1993) to adjust to risk. These factors are the excess market return, the return of a portfolio that is bought in stocks of small companies and sold in shares of large companies, and the return of a portfolio that is bought in stocks with high book-to-market and sold in stocks with low book-to-market. Random portfolios by "λ " an inverse measure of market depth developed by Kyle (1985) are assembled and by size of the company are selected. The results show that the indicators increase monotonically when one moves from the portfolios with low "λ "to the ones with high "λ ". The coefficients of the fixed component and of the variable component are also positively related to the excess return. These results confirm the hypothesis that portfolios with "λ "values have a higher riskadjusted return and show that there is a premium associated with the fixed and variable components of the transaction cost. Amihud (2002) evaluates the relationship between returns and illiquidity in two contexts. First, he proposes that over time, the expected excess return is an increasing function of expected market illiquidity. Next, he evaluates whether the expected excess return above the risk premium also reflects a compensation for expected market illiquidity. The author uses as a measure of the illiquidity, the ratio of absolute daily return and the volume in dollars.
Following Fama and Macbeth (1973) , the cross-sectional model presents a regression of returns against risk-related variables (beta and standard deviation of return) and includes control variables (dividend yield, past returns, size).
The results show that illiquidity has a positive and highly significant effect on expected returns. The effect of beta is positive and significant, however, it becomes insignificant when size is included in the model (an expected result since the betas were calculated for portfolios based on size). The standard deviation of returns and the dividend yield have negative coefficients. The negative coefficient of the dividend yield can be negative due to the possibility that it might be reflecting the effect of risk factors not observed (less risky companies can choose higher dividend yields).
To test the proposition that the expected excess return is an increasing function of expected market illiquidity, the authors follow the methodology of French, Schwert, tests show that the required return of an asset is positively related to the covariance between the asset's illiquidity and the market's illiquidity; negatively related to the covariance between the asset's return and the market's illiquidity; and negatively related to the asset's illiquidity and the market's return. The model also shows that liquidity shocks are associated with low contemporaneous returns and high future returns.
As Acharya and Pedersen, Liu (2006) also develops a model to incorporate liquidity to the CAPM, but using a different measure of liquidity, turnover normalized and adjusted for the number of days without trading volume. The empirical tests conducted by Liu (2008) show that the results found by Liu (2006) Bruni and Famá (1998) , and Vieira and Milach (2008) the Brazilian market. by Weill (2005) . The results show that, in equilibrium, liquidity risk is significantly priced.
Specifically, the liquidity risk is economically significant reaching respectively 10 % per year and 6.7 % the year before and after controlling for market risk, size and book-to-market.
For the British market, Hwang and Lu (2009) seek to evaluate the link between liquidity and value premium. Since French (1992, 1993) , many researchers have documented the existence of the value premium, i.e., the excess return for value stocks (high book-to-market) on growth stocks (low book-to-market). The authors show that in the UK market there is a significant value premium. The difference in return between portfolios assembled according to book-to-market, is higher than 10 % per year. The authors provide evidence that this anomaly can be explained by the CAPM adjusted for liquidity. And yet, the role of liquidity for explanation of the value premium does not disappear even when the model included factors related to bankruptcy and several macroeconomic variables.
For the Spanish market, Martínez et al. (2005) evaluate the relationship of returns with three measures of liquidity: the one proposed by Pastor and Stambaugh (2003) ; the illiquidity developed by Amihud (2002) ; and market-wide liquidity defined as the difference between returns highly sensitive to change in the bid-ask spread, and relative returns with low sensitivity to these changes. The results show that using these measures, the Spanish market has a liquidity premium.
In the Brazilian stock market, Bruni and Famá (1998) annually. For each portfolio the average returns, betas and marketability were obtained.
Subsequently, these variables were used in a cross-section regression. The results showed a significant negative association between returns and liquidity, as measured by marketability.
Thus, the Brazilian market seems to behave similarly with other markets, since less liquid stocks would be evaluated so as to allow higher levels of return.
Vieira e Milach (2008) analyzed the behavior of the liquidity/illiquidity measures in the period between January 1995 and June 2005 from 12 multiple regression models and using the method proposed by Fama and Macbeth (1973) . Over the years the market showed a significant improvement in its trading activity, both in terms of number of trades and in terms of trading volume. Most of the coefficients of the liquidity variables were not significant, only the variables related to illiquidity, illiquidity and spread, were significant. Tests carried out with the exclusion of the entries in the months of January also showed that the analysis is not significantly affected by the "January effect".
Overall, the empirical evidence presented in these studies point to the existence of a liquidity premium, whether in a developed market like the U.S. or in emerging markets. There are also a variety of measures and models for liquidity. The use of different measures is associated with the fact that liquidity is a multidimensional concept, which has a number of Regarding the construction of models, it is noted that the studies have different focuses. Some seek to evaluate the relationship between return and the asset's liquidity, while others seek evidence of the influence of market liquidity on the asset's return.
It is important to emphasize that the notion of liquidity for individual assets differs from the notion of liquidity for a market as a whole. Despite the conditions of supply and demand determining the liquidity in both cases, the factors that determine the liquidity of a security are mainly related to the individual characteristics of the security while the liquidity of the market is largely influenced by macroeconomic issues (legal, political, fiscal, etc.).
METHOD
The sample was assembled from publicly traded corporations, with shares traded on the São Paulo Stock Exchange (BOVESPA), and whose data were available in Economática (2007), among others). Thus, we defined the following model to be tested.
where the subscript i = 1,..., N indicates the company, t = 1,..., T time, and β's the regression coefficients. The variables are given by yit = return of company i in time t; Ibovt = return of the Bovespa index in time t; Liqi,t = variation of liquidity for company i in time t; eit = error term for the company i in time t.
However, because there is no consensus on the most appropriate measure of liquidity we opted for the use of the securities, of the volume and of the trades. And yet, because of evidence that investors are willing to accept a lower return for the assets with high returns at times when the market is illiquid (e.g., PASTOR and STAMBAUGH (2003) For all variables, the natural logarithms were calculated (LN symbol) and for the liquidity variables, the variations were also calculated (symbol d). For example, the variation of volume is the natural logarithm of financial volume traded on t minus the natural logarithm of financial volume traded on t-1 (symbol d ln Vol).
It was decided to use the technique of data analysis in panel that according to Biagni (2003, p. 75) "it is one of the most usual methods in academia to analyze the effects that some variables exert, or appear to exert on others". Marques (2000) completes, explaining that one of the advantages of estimation with panel data is the treatment of heterogeneous data. Thus, the panel data suggest the existence of distinguishing characteristics in individuals, where these characteristics may or may not be constant over time, so that temporal or cross-sectional studies that do not take into account this heterogeneity will almost always produce heavily biased results.
According to Gujarati (2006) panel data, also known as combined data, mix time series and cross-sections into a single study, i.e. the same unit cross section is followed over time. For the author the main advantage of this technique is to obtain more informative data, with more variability, less co-linearity, more degrees of freedom and more efficiency of multi-co-linearity, the choice between models can be realized by the specific tests.
ANALYSIS OF RESULTS
Due to seasonal and cross-section variations in their levels of liquidity, emerging markets are ideal for studying the impact of liquidity on asset returns (BEKAERT, HARLEY, LUNBLAD, 2006) . However, in these markets often the lack of liquidity for some shares requires the definition of a procedure to handle periods in which the share was not traded. Lesmond, Ogden and Trzcinka (1999) argue that if the value of information is insufficient to offset the costs associated with the transaction, market participants will prefer not to In the first one, it was established that the return and liquidity variables would be equal to zero in the month in which the share was not traded. Using this procedure we obtained a In estimating the models, besides all variables being analyzed in terms of variation, two lagged periods were included. The initial estimates of the three models (Pooled, Fixed Effects and Random-Effects) showed no significant differences. Therefore, in order to standardize the interpretation of results, we chose to include all estimates of the pooled regression model this work.
Later, to validate the results, the data were divided randomly into two sub-samples and the models were re-estimated models for comparison of the coefficients obtained.
DESCRIPTIVE STATISTICS
The monthly averages for the two samples were calculated to visualize the behavior of variables over the period. Graphics 1, 2 and 3 describe the average behavior of the variables. 
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This graphic shows the average daily returns of all shares (R_Shares) belonging to the samples 1 and 2 and the monthly return of the Bovespa Index (R_Ibov). Sample 1 is composed of 207 stocks with returns equal to zero for the month in which the share was not traded. Sample 2 is composed of 83 shares that had returns for all months studied. The series is made up of 103 months (January 2000 to June 2008).
The three series exhibit very similar behaviors over the study period. As the criterion of formation of the Bovespa index is of companies with higher rates of negotiability, it is natural, especially in sample 2 (83 shares), comprising the most liquid companies, that the behavior of the average return is very close to the behavior of the index. It should also be noted that the series of returns of sample 1 shows a lower variability.
The behavior of average liquidity measures was divided into two graphs. The first one, Graphic 2, shows the behavior of the variables of sample 1 and the second one, Graphic 3, is the behavior of the variables of sample 2. Both graphs show that the behavior of variables is very similar over time, which would be expected since all represent measures of liquidity. However, it is noteworthy that the two graphs show two differences. The first refers to the fact that for sample 1, one can see a growth trend, whereas in the graph of sample 2, the trend is much smoother. From the standpoint of liquidity, this suggests that over the period, the less liquid sample had a higher increase of liquidity than the sample of more liquid companies. The second refers to the differences in levels of liquidity as the average behavior of the variables of sample 1 is lower than the behavior of sample 2. In the axis of the natural logarithms the series of sample 1 are approximately in the 10-16 range while in sample 2 they are in the 14-16 range, i.e., the level of liquidity of sample 1 is below the level of liquidity of sample 2
The average performance of the liquidity variables weighted by the Bovespa index is shown in Graphic 4 for sample 1 and in Graphic 5 for sample 2 For an overview of the descriptive statistics of the variables, the average and standard deviation of the series of monthly average values of each variable was calculated ( In terms of return, sample 1 had a higher average and lower deviation than sample 2.
For liquidity variables, the means of sample 1 are lower than those in sample 2, except for weighted shares. It is worth noting that the fact of the variables having negative means is considered natural, because the share's level of liquidity tends to be lower than the market's level liquidity.
Overall, the descriptive statistics and the graphic analysis confirms that sample 1, which covers all 207 companies is less liquid and had a higher tendency to gain liquidity over the period studied. Although the behavior of the return of the two samples is very similar, the BBR, Braz. Bus. Rev. (Engl. ed., Online) , Vitória, v. 8, n. 3, Art. 3, p. 40-63, jul. -sep. 2011 www.bbronline.com.br 55
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group with lower liquidity presented the higher returns which is consistent with the assumption that less liquid companies achieve greater returns
ESTIMATION OF MODELS
In the first estimation attempt, all the estimated models presented problems of autocorrelation and heteroskedasticity in the errors. To resolve such problems, lagged returns at t -1 and t -2 were inserted in the models as independent variables, and this robust estimate was used in face of problems of autocorrelation and heteroskedasticity in errors (Heteroskedasticity and Autocorrelation Consistent -HAC). Table 2 shows the summary of the model that demonstrated to be the most adequate to explain the dependent variable, according to the Bayesian Information Criteria of Schwarz (BIC), the Hannan-Quinn Criterion (HQC) and the Ataike Information Criteria (AIC), which considers best the model that sows the lowest value. In the second column are the least squares estimates of the sample (Pooled OLS) and in the remaining columns are the values corresponding to standard error, t test, p-value and Variance Inflating Factor (VIF). 
where Ibov, is the return of the Bovespa index, Neg is the variation of the company's number of trades, Volpond is the variation of the company's financial volume weighted by financial volume of the Bovespa index, Y is the share's return and ε is the error term. Due to the possibility of the treatment given to the periods without trades affecting the results, all models were re-estimated utilizing only the shares that showed data in all periods studied, i.e., sample 2. Table 3 shows the results. Vitória, v. 8, n. 3, Art. 3, p. 40-63, jul. -sep. 2011 www.bbronline.com.br 57
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This table shows the estimated coefficients, the standard errors, the value os the t test, the p-values and the variance inflating factors (VIF) for the pooled regression with robust standard errors (HAC) of the model
where Ibov For this model (Table 3) all the liquidity variables showed positive coefficients. The beta of the Bovespa index return changed form 0.396 (Table 2) to 0.664 (Table 3 ), indicating that the sensitivity of more liquid companies to the stock market is higher. It is also observed that, in comparison to the model generated with all companies, the liquidity variable volume t-1 and the weighted volume showed higher coefficients than the ones in the previous model. At the same time the number of trades has a lower coefficient than the one in Table 2 . 
VALIDATION OF THE MODELS
To ensure that the estimated models represent the sample group a validation test was undertaken (Tables 4 and 5 ). The procedure consisted in dividing each sample into two random subsamples. Thus, the initial model (sample 1) yielded two samples comprising 103
shares each (sub-sample 1.1 and subsample 1.2 in Table 4) , with 101 periods each, for a total of 10,403 observations. Next, the coefficients were obtained for them. It is expected that if the model is valid, the coefficients of both are similar to the sample as a whole. 
where Ibov, is the return of the Bovespa index, Neg is the variation of the company's number In general, the two sub-samples showed similar results to the sample with all shares (sample 1). The Bovespa index variables return in time t and return in time t-1 continued to present the highest coefficients. The signs of the liquidity variables remained the same and their difference in the two sub-samples is small, suggesting that the results are valid.
Similarly, the second sample was divided randomly into two, each with 41 shares (sub-sample 2.1 and sub-sample 2.2 in Table 5 ). The results are presented in Table 5 . 
where Ibov, is the return of the Bovespa index, Neg is the variation of the company's number For the two sub-samples (Table 5 ) the results are similar to those obtained for the full sample. Except for the constant which was not significant in sub-sample 2.2 and for the share return, where only one lag was significant in each sub-sample. Again the coefficients of the explanatory variables assumed the same sign estimated for sample 2, indicating a consistent behavior and thus suggesting the validity of the estimated model.
FINAL CONSIDERATIONS
This study evaluates the influence of liquidity for the return of shares traded in the São Paulo Stock Exchange. Using the methodology of panel data and a sample for the period of Even though the models with liquidity variables show higher coefficients of determination than the reduced models, the low degree of explanation of the estimated models
shows that there are other relevant variables for the explanation of return which were not included. In this sense, one way would be the inclusion of finer measures of individual liquidity, for example, spread, and the inclusion of measures of market liquidity, such as the ones developed by Amihud (2002) . The incorporation of control variables like book-tomarket and size could also contribute to improve the model, if they don't create problems of multi-co-linearity. Thus superior moments (co-skewness and co-kurtosis) could be included in an attempt to build more robust models.
The difference in results for the two samples showed that in studies of liquidity the decision on the treatment of data is crucial. If, on the one hand the definition of the sample including only companies that have data over the study period avoids the problem of missing data, it can create a significant bias in that it ends up analyzing only the most liquid companies on the market; on the other hand, the inclusion of less liquid variables requires the definition of method to treat the data. In spite of the theoretical arguments in favor of the insertion of zero values, in very illiquid markets, there may be a sub-evaluation of the statistics. Thus, new studies discussing the best methodology to solve this conflict would be a great contribution to the analysis of liquidity.
The liquidity theme in the Brazilian market is still little explored. The evaluation of liquidity starting from new variables, the test of other theoretic models and the study of the determinants of liquidity are some of the paths that can be followed. They will all lead to a 
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greater knowledge of the theme and may in the future lead to the adoption of policies contributing to increase share liquidity, a most important factor to attract investors and reduce the cost of capital for the companies participating in the market.
